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present, i Nveyy 20007989cat €s to a rail danper. BACKGROUND ARCTIOB200906@22
.emitted by noving rail vehicles is a ngjor limtation on their use, in that

it will limt the ability of operators to install new lines in popul ated
areas, and will limt speeds and traffic volunes on existing |lines.” The
noi se tends to be dom nated by rolling noise fromthe wheel/rail interface,

which is caused partly by vibration of the wheels and partly by vibration
of the track. It is not possible to select alternative materials, etc, for
these elenents since they are subject to very high transient |oads during
use, and nust wthstand these. Materials that would be able to absorb

vi bration and hence reduce noise would be unable to survive in use for any
appreciable tinme, Resilient rail fastenings have been enployed to reduce
track forces and thereby reduce conponent damage and structure-borne noise.
However, they have an adverse effect on track noise, as they tend to reduce
the attenuation of rail vibration. EP628,660 A discloses a rail bar in

whi ch a body of high specific mass is arranged within a noul dable materi al
of | ow specific mass. WO 2004/ 07909@@@'4,@5@904/ 000822 -2

FIELD OF THE INVENTION
The present invention relates to a rail damper.

BACKGROUND ART

The noise emitted by moving rail vehicles is a major limitation on their
use, in that it will limit the ability of operators to install new lines in populated
areas, and will limit speeds and traffic volumes on existing lines. The noise
tends to be dominated by rolling noise from the wheel/rail interface, which is
caused partly by vibration of the wheels and partly by vibration of the track.

It is not possible to select alternative materials, etc, for these elements
since they are subject to very high transient loads during use, and must
withstand these. Materials that would be able to absorb vibration and hence
reduce noise would be unable to survive in use for any appreciable time.
Resilient rail fastenings have been employed to reduce track forces and thereby
reduce component damage and structure-borne noise. However, they have an

adverse effect on track noise, as they tend to reduce the attenuation of rail

vibration,

EP628,660 Al discloses a rail bar in which a body of high specific mass is

arranged within a mouldable material of low specific mass.



- Qur previous application W99/15732 di scloses a rail danper adapted to

absorb a wi q@ Jal@8eskf resonant frequencies in the rail

. danper ‘Wi th resonant nenbers tuned to two frequencies in the spectrum of
noi se to be absorbed. SUMVARY OF THE | NVENTI ON The present invention
‘therefore provides a rail danper conprising an elongate danping neans and a

clip for supporting the danping neans, the clip having a retention aperture

for receiving part of the rail and, furtfér, a recess adapted to receive

t he danper.
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around the foot of the rail.

It can include one or nore tongues extending

al ongsi de noire Webedtbsonleed.ai | . This will assist in separating the danper
fromthe web while still allowing vibrations to be conducted fromone to

t he ot her.

hei ght of

ot her such hei ghts.

Thestl@ﬁl P@EE( abl e height, for exanple the full
t he we Iglor tﬁﬁﬁ-ﬁ{ el g Nof t he danpers, or less than one or
The present invention also relates, independently, to a
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having a retention aperture for receiving part of the rail and, further, a recess

adapted to receive the damper.

The damper can be any suitable rail damper, but the invention is
particularly (although not exclusively) suited to dampers in which an elongate
hollow rigid section encloses a deformable material in which is suspended one or

more resonant members.

The clip can be adapted to fit around the foot of the rail. It can include
one or more tongues extending alongside the web of the rail. This will assist in
separating the damper from the web while still allowing vibrations to be
conducted from one to the other. The tongues can be any suitable height, for
example the full height of the web, or the full height of the dampers, or less than

one or other such heights.

The present invention also relates, independently, to a damper for a rail
comprising an elongate hollow rigid section enclosing a deformable material in
which is suspended at least two resonant members, the resonant members
being sized to exhibit a resonant frequency in the range of vibration frequencies

of the rail.

It is preferred, in this aspect and the first aspect of the invention, that the

deformable material fills the space within that rigid hollow section.

The present invention also relates to a rail to which any one of the clips

and/or the dampers set out above are attached.
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bei ng sized to exhibit a resonant frequency in the range of vibration
frequenci es WoRow#9g9096i | . It is preferred, in this aspect BEHGBReO4H000822
.aspect of the invention, that the defornable material fills the space
within that rigid hollow section. The present invention also relates to a
rail to which any one of the clips and/or the danpers set out above are
attached. WO 2004/ 079096 PCT/ GB2004/ 000822 -3 BRI EF DESCRI PTI ON OF THE

of exanpl o, -wi SREERECRIETIN AL ARARNER 1l qurce i n wni ch Figure 1
shows a first enbodinment; and Figure 2 shows a second enbodi nent. DETAILED

DESCRI PTI ON OF AhkerkbBaishdrNgStHRe prisent dnventiogwik now der dedcrib@dcbpsiey of of
a head portion 12, a web 14 and a foot 16. Around the foot is a nylon clip

18 whi ch hexPrapteWthireterenee tathe aggorepRRYNg\figuies IYTRiENt he foot 16 of the
rail 10 fits. Tongues 22 extend upwardly either side of the web 14.

Adj acent the toﬁgH?é 12 dves gfggtngﬁ.,gbh ehoraggpntal flat portion 24 bounded
| ’

at one end by a Short upwardly directed ri'dge 26. Thus, between the tongues
22 and the ridges 26 there are defined a pair of recesses for receiving the

danper. The danipeureg fwws & sesontherlbodiaest. hol | ow rigid steel section 30
which (in this enbodinent) is rectangular in form

DETAILED DESCRIPTION OF THE EMBODIMENTS

Referring to figure 1, a rail 10 consists of a head portion 12, a web 14 and

f a foot 16. Around the foot is a nylon clip 18 which has a dovetailed recess
marked 20, within which the foot 16 of the rail 10 fits. Tongues 22 extend
upwardly either side of the web 14. Adjacent the tongues 22 is a generally
horizontal flat portion 24 bounded at one end by a short upwardly directed ridge
26. Thus, between the tongues 22 and the ridges 26 there are defined a pair of
recesses for receiving the damper. The damper 28 comprises an elongate
hollow rigid steel section 30 which (in this embodiment) is rectangular in form.
Within the box section 30, a deformable material of a rubber or rubber-like
material 32 fills the interior space except for a pair of resonant dampers 34, 36
which are suspended within the deformable material 32. A like damper is

disposed on the opposite side of the rail.

Specific dimensions shown in figure 1 could be varied at will. For
example, the tongues 22 could be made taller or shorter, for example level with

the outer ridges 26 or any design height.

Referring to figure 2, a similar rail 10 is provided with an alternative clip
50 which has a dove-tail aperture 52 for receiving the foot 16 of the rail 10 and
shorter tongues 54 which extend part way up the web 14. A generally horizontal
flat portion 56 is also provided and a pair of damper 58 of similar construction to
the number in figure 1 rests in the L-shaped recess defined by the outer surfaces

of the fingers 54 and the flat surface 56.



Wthin the box section 30, a deformable material of a rubber or rubber-Iike
material 32 wWhhbaiohdes | Nteri or space except for a pair of FéfRﬁ@ﬁfuﬁﬁﬁ%ers
I ke

34, 36 which are suspended within the deformable material 32. A anper
is disposed on the opposite side of the rail. Specific dinensions shown in
figure 1 could be varied at will. For exanple, the tongues 22 coul d be nade

taller or shorter, for exanple level wth, the outer ridges 26 or any design
hei ght. Referring to figure 2, a simlar rtail 10 is provided with an
al ternative clil wbloofvhdwetsehbe wndaosteotidibiat apany waeiafi2ns onaydreimadg tothe

web 14, A PoEHERR Bk WhGP HEBRds e, &' ERGR B raent

of danper jh§eptios) M| ar construction to the nunber in flgure 1l rests in the
L- shaped recess defined by the outer surfaces of the fingers 54 and the
flat surface 56. WD 2004/ 079096 PCT/ GB2004/000822 -4 It will of course be
understood that nmany variations may be nmade to the above-described

enbodi ment w thout departing fromthe scope of the present invention. 1 -5-
CLAIMS 1. A rail danper conprising an elongate danping nmeans and a clip for
supporting



t he danpi ng neans, the clip having a retention aperture for receiving part
of the rail and, further, a recess adapted to receive the danper, the
danper conprising an elongate hollow rigid section enclosing a defornable
material in which is suspended one or nore resonant nenbers. 2. A rai

danper according to claiml in which tle clip is adapted to fit around the
foot of the rail. 3. Arail danper according to claim2 in which the clip

i ncl udes one or nore tongues extending alongside the web of the rail. 4. A
rail danp@LAfdsording to claim3 in which the height of the tongues is not
greater than the height of the web section of the rail. 5. A rail danper
according to claim3 in which the height of the tongues is not greater than
t he hei ghtl. of Alreil damper somBising ategiprgaterderopidg means aad\a dipdonsuppeeingr ecedi ng
cl ai ns I ny U3

et or mabl SRS meges. ind 4 nolR BRhdIFeRLY BF RoSURRERSFwENal IR,

exhi bi t aftrr@@brﬁarﬁcesar edapied yo ren:etvnethe sageenfthe damaer @rrmprfsrr@qamﬁtmgaeof t he

rail. 7. RofiRiR&GH SBGHA ﬁqkuagm%% RRHmABR, rf?%]teﬁen wnﬁﬁ%délggﬁ@ | 8 drmii ch the

deformable nmateri e space wt at rigi ow section. 8. A
rail, to WPROPANtANQIARAS&Er according to any one of the preceding clains is
at tached.

2. A rail damper according to claim 1 in which the clip is adapted to fit around the
foot of the rail.

3. A rail damper according to claim 2 in which the clip includes one or more tongues
extending alongside the web of the rail.

4. A rail damper according to claim 3 in which the height of the tongues is not
greater than the height of the web section of the rail.

5. A rail damper according to claim 3 in which the height of the tongues is not
greater than the height of the dampers.

6. A damper according to any one of the preceding claims in which at least two
resonant members are suspended in the deformable material of the damper, the
resonant members being sized to exhibit a resonant frequency in the range of vibration
frequencies of the rail.

7. A damper according to any one of the preceding claims in which the deformable

material fills the space within that rigid hollow section.

8. A rail, to which a damper according to any one of the preceding claims is
attached.





